1/EH-29 (i) (Syllabus-2015)

2019
( October )

vl

MATHEMA'I‘ICS e
( Elect1ve / Honours )

( GHS—11 )
( Algebra-I & Calculus-I )
Time : 3 hours

The figures in the margin indicate _ﬁtll marks
for the questions

Answer five questmns, taking one from each Unit

- Unirt—1

1. () Prove that for any two sets A and B
(AUB) = A°~ B°,. where A° is the

complement of A 3
B) ¥ fx+3)= 2x% _3x+1, then find
f (x+1). ; 4

"

(c) Fmd the doma12n and range | of the
function f(x)=—. Also draw the graph
of flx). o 2+3=5
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d) Gi |
(d) Give an example of a relation which is— |

2. (a)

()

()

(d)

20D/2s

o 12)

(i) reflexive

transitive; memc but not
(i) Symmetric 7 .

reﬂe:dvel;, and transitive but not

4 reﬂe:gve‘ and anti-symmetric. ~ 1%3%

Usi . .
sing e-§ definition of limit, show that

2 .
LimX =9 _ 4

X3 x_3

Fi
or what value of 8, flx)=2ax+3

X*2 and f .
xX=2? f(2)=3 is continuous at y

group of 1000 people who can

asi or Bengali; there are 750

Can
SPeak Bepgp. K1aSi and 400 who ca?
i *.7'OW many can sp¢

W many can Spe
OW many can speg¥ g

R be defineq

2
b x)=X"?
ne if £ oned by f1x

( l) injecﬁVe;

) surjectiye, 1%+1'/¢’3.

( Contiﬂ“ed}??

(3)

(b) Give éxamples of—

(c)

(d)

4. {(a)

(b)

20D/25

i) matrices A and B such that
AB # BA;
(ii) matrices A and B such that AB=0
but A0, Bz0. : 2+2=4

Solve the following system of linear
equations with the help of Cramer’s

rule : . -4

x+2y+3z=6

2x+4y+ z=7

2x+2y+9z =14
Show that every square matrix is
uniquely expressible as ‘the sum of a
symmetric matrix and a skew-
symmetric matrix. 4

31-1
A'[o 1 2]
then find AA’ and A’A, where A’ is the
transpose of matrix A. 2+2=4
v l'

If

Find the rank of the matrix
2 -2 0 6}

4 2 0 2

1 -10 3

1 -2 12

by reducing it to normal form. 6

A=
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(4) | (5)

. ] _(v2 _1\2
(¢) Find the inverse of the matrix 5 (p) If y=(x"-1)", then prove that
111 (x? - 1)yp ~ (W -1)2xyy —2ny =0
A={1 2 3 and hf:nce
21 1 | (% = DYpe2 +2XYps1 ~ T+ Nyp = O 5
by elementary row operations. 1 () Use L* Hospital’s rule to evaluate the
following limits (any one) : 3
UNir—III
- 3
-9 i . . X
S. (a) Find the derivative of sin x, x>0 from (i) Jc]__,;cm-T
the first Principle. e
. d 2
(b) Find ¥ of log(x?)
the followi ne : 5Lt
dx owing (any one) (i) x—>0__—_——log(cot2 3
(i) xyyx =1

’ (d) Water is running into a coni_cal
@ y =,.tan‘1(_a"‘bx reservoir, 10 cm deep and 5 cm radius
b-ax at the rate 1.5 cc per minute. At what
' | rate is the water level rising when the .
@ I tan 2t ' water is 4 cm deep?
Yy=—vs i 2t en
1*t2 and smx=1+t2,th

fing Y 4 UNIT—IV
ax :

(d) 7. (a) Evaluate any two of the following : 2x2=4
Flnd the : ine
at  the p:_lope of the tangent 1;,’;6 0 .[ X
int (0,2) of the WY 4 Tl

=3
8y=x -12x416,

2
60 (a) Stat - v x( 1-x ) dx
€ Leibnity i) |e
del‘ivau!;zbn:)tfz S theorem on the trf; (i) I 1+ 2
function& Fi the product of 2*2¢4-‘

nd y,, if y=x. 20D /25 . ( Turn Over )
20D/25 ‘
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(b)

fc)

(@)

8. (@)

(b)

20D/25

(6)

o [t
- (sinx + cos x)?

Show that any one of the following :

) J?log sinxdx = % log —;—
e

i =log?2
W | vz = o8

t
Let n be a positive integer and .le
I = I X"e™dx. Derive the reduction
formulg

x"e“x n

L=Xe’ n,

a a
Hgncg find I x5 e dx.

1
2+2’4
4
Evaluate the following :

[&» n n

t—m—t..+ 2] .

Lt

n-x

.Expl‘ess Io(ax+b)dx as the limit of a 4
sSum and evaluate it

Using the Properties of definite irll'-t’fgral ’
show that
5
T xsinx 72 :
v s |
Cos“ x 4 .
o

{ Coﬂﬁ"u

{c)

@

9. (a)

(b}

()

(@)

120D/25

(7)

Find [ flx)dx, where flx)=2x,

when 0<x<2 and f(x)=x2, when \
25x<3.

( -x if it co es. 4
Evalaute I:xe dx if it c?nverg
UNIT—V

2¢ , Be™2* is the
w that y=Ae** +Be :
Szll?.ltion of the differential equation

ﬁ_4y=0 ' 3
dx? |
Solve any two of the following : 2V4ax2=5
o dy  A2+x+l
o dx y2+y+1
_..d
(ii) x+y-j:‘:-=2y

(i) (2x-y+1)dx+(y-x-1)dy=0

ili.'-g:yz 3
X

Solve : dx

Find the eqﬁation of orthogonal

trajectories of the family of

-’f-+—i§'=1, where A is a
curves o2 g%+ .
parameter.
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10. (a)

(b)

(c)

20D--2600/25

(8)
Solve any two of the following : 4x2=8
) p?+p-6=0
(i) p>-(@a+b)p+ab=0
(i) p®-ple*+e*)+1=0

dy
tands for =<
[p s s for ]

Find the general and singular solution
of y=px+ap(l-p). 4
Find the equation of the curve whose

slope at any point (x, y) is xy and which
passes through the point (0, 1). 3

* % &
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